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(57)Abstract: 

PURPOSE: To provide a liquid fuel cell which has a simple 
structure and little energy loss and excellent motive properties. 
CONSTITUTION: Methanol is generally supplied to a fuel 
chamber 14 from a methanol tank 16 but at the time of starting 
a liquid fuel cell, methanol is supplied directly to an air chamber 
1 5. As a result, since methanol is directly fired in an air 
electrode 1 3, the temperature of the whole liquid fuel cell rises 
rapidly and the cell can be operated at the optimum operation 
temperature within a short time. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the negative electrode which receives supply of a fuel, and the positive electrode which 
receives supply of oxygen — this — with the fuel cell eel which has the electrolyte inserted in inter- 
electrode [ two ] The tank which stores a fuel content solution, and the pump which supplies a fuel 
content solution from this tank to the negative electrode of said fuel cell eel, The blower which supplies 
the gas which is arranged in the ventilation flue which is open for free passage to said positive electrode 
and contains oxygen from the exterior to said positive electrode, The liquid fuel cell characterized by 
having the bulb which controls sending out of the fuel content solution from said tank to the fuel conteni 
solution supply way connected to the ventilation flue between said blowers and positive electrodes from 
said tank, and said fuel content solution supply way. 



[Translation done.] 
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JPO and NCiPl are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the good liquid fuel cell of starting nature. 
[0002] 

[Description of the Prior Art] The conventional liquid fuel cell is explained based on a drawing. Drawing 1 
is the conceptual diagram of the conventional liquid fuel cell, for example, shows the liquid fuel cell at th< 
time of using a methanol as a fuel. The methanol pole 2 which is a negative electrode, and the air pole 3 
which is a positive electrode have countered mutually through an electrolyte 1 , for example, a sulfuric- 
acid water solution. The tooth back of the methanol pole 2 serves as a combustion chamber 4, and the 
fuel which consists of water by which adjustment mixing was carried out, and a methanol is supplied to 
predetermined concentration with the pump 9 from the water tank 8 and the methanol tank 7. On the 
other hand, it has the air chamber 5 by which air is supplied to the tooth back of an air pole 3 with a 
blower. 

[0003] A methanol-water mixed solution is disassembled on the methanol pole 2, and they are carbon- 
dioxide-gas C02. hydrogen ion H+. and Electron e. - It becomes. If a chemical formula shows this, it will 
become like the following formula (1). 
[0004] 
[Formula 1] 

CH3 OH + H2 O > COi+SH'^+ee" ^tCl) 

[0005] Furthermore, electron e generated on the meta-no pole 2 - An air pole 3 is reached through an 
external circuit 6, and it is said hydrogen ion H+- And it reacts with the oxygen in an air chamber 5, and 
water is generated. The generated water is discharged from an air chamber 5. If a chemical formula 
shows this, it will become like the following formula (2). 
[0006] 
[Formula 2] 

3/2O2 + + 6e' > 3Hi O S; (2) 

[0007] 

[Problem(s) to be Solved by the Invention] Conventionally, generally the fuel cell is said to be bad 
compared with the power source of others [ nature / starting ]. This cause is because the cell engine 
performance of a fuel cell is mainly greatly influenced by operating temperature. This inclination has 
appeared notably in the liquid fuel cell which used the liquid as the fuel. For example, the relation 
between current density and potential showed the single eel engine performance of the methanol fuel 
cell at the time of considering as the temperature of 60 degrees C. and 25 degrees C at drawing 4 . In 
addition, it is 2MH2 S04 about the electrolytic solution in this case. It carried out and the fuel was set 
to 2MCH3 OH. the case where the single eel engine performance compares so that drawingj* may show 
— a room temperature (25 degrees C) — 0.4V and 24 mA/cm2 it is — a thing — receiving — 60 
degrees 0 — 0.4V and 59 mA/cm2 Current density is increasing and only the engine performance below 
one half is obtained compared with the case of 60 degrees C at the room temperature. 
[0008] That is, at low temperature, it becomes small therefore low current density [ output voltage ] 
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slow [ an electrochemical reaction ]. if it is made an elevated temperature, an electrochemical reaction 
will become early and output voltage will become [ current density ] large therefore highly. Therefore, 
when a liquid fuel cell is started at a room temperature, before reaching the operating temperature for 
obtaining the optimal current density, time amount will be taken, and starting nature is bad. 
[0009] In order to cope with such a problem, a liquid fuel cell and a dc-battery are hybridized and the 
method compensated with insufficient power until a liquid fuel cell carries out a temperature up and the 
predetermined engine performance is obtained with a dc-battery, and the method which adds an 
electrical heater to a liquid fuel cell, and carries out a temperature up to predetermined temperature 
compulsorily are proposed. There are some which are indicated by JP.1-187776.A as a latter technique. 
[0010] However, since equipment is complicated that the whole equipment is enlarged and for such 
auxiliary machinery and these methods take another energy in order to add a dc-battery and an 
electrical heater, there is a problem of loss of energy etc. as a whole. Then, in view of the above- 
mentioned trouble, this invention is easy structure, does not almost have energy loss, and aims at 
realizing the good liquid fuel cell of starting nature. 
[0011] 

[Means for Solving the Problem] In order to solve the above mentioned trouble, this invention the 
negative electrode which receives supply of a fuel, and the positive electrode which receives supply of 
oxygen — this — with the fuel cell eel which has the electrolyte inserted in inter-electrode [ two ] The 
tank which stores a fuel content solution, and the pump which supplies a fuel content solution from this 
tank to the negative electrode of said fuel cell eel. The blower which supplies the gas which is arranged 
in the ventilation flue which is open for free passage to said positive electrode, and contains oxygen fron 
the exterior to said positive electrode, It considers as the liquid fuel cell characterized by having the bull 
which controls sending out of the fuel content solution from said tank to the fuel content solution supply 
way connected to the ventilation flue between said blowers and positive electrodes from said tank, and 
said fuel content solution supply way. 

[0012] By supplying a little fuel to a positive electrode directly at the time of starting of a fuel cell, with 
a positive electrode, a fuel will burn directly and will generate heat. For this reason, a fuel cell reaches 
predetermined temperature from starting for a short time, and it can operate with the optimal operating 
temperature. The reaction formula by the methanol in an air pole burning directly is shown by the 
following formula (3). 
[0013] 
[Formula 3] 

CHa 0H+ 3/20a -^C02 +Ht 0+726.5 Kj/mol ^ (3) 
[0014] 

[Example 1] The liquid fuel cell of this example 1 is explained based on a drawing. Drawing. 2 is the 
conceptual diagram of the liquid fuel cell of this example 1. and shows the example at the time of using t 
methanol especially as a fuel. The methanol pole 12 is constituted by the so-called gas diffusion 
electrode, and consists of a gas supply layer and a reaction layer. The methanol water solution supplied 
to this methanol pole 12 produces the reaction of the following formula (1). 
[0015] 
' [Formula 4] 

CH3 OH + H2 O > C02+6H*+6e- 

[0016] Moreover, in an air pole 13, the reaction of the following formula (2) is produced with the electror 
which moved by short-circuiting the oxygen contained in the air ventilated by the blower, the hydrogen 
ion which reached the air pole 1 3 through the electrolyte, and a forward negative electrode through a 
load etc. 
[0017] 
[Formula 5] 

3/2 O2 +6H* +6 e" > ZHt O ^ (2) 

[0018] And the fuel cell eel consists of a methanol pole 12, an air pole 13, and an electrolyte 11. The 
methanol pole 1 2 which is a negative electrode, and the air pole 1 3 which is a positive electrode have 
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countered mutually through an electrolyte 1 1, for example, a sulfuric-acid water solution. The mixed 
solution room of a pump 1 8 is open for free passage through the electric rotary pump, respectively, and 
it is made to function as a closing motion bulb by controlling actuation of this electric rotary pump, and 
un-operating from a water tank 1 7 and the methanol tank 1 6. The tooth back of the gas supply layer of 
the methanol pole 12 serves as a combustion chamber 14, and the fuel of a methanol water solution is 
supplied to a combustion chamber 14 by actuation of a pump 18 from the mixed solution room of a pump 
18. The methanol water solution supplied to the above-mentioned combustion chamber 14 passes along 
the passage which Is not illustrated, and returns to the mixed solution room of a pump 18 again. And the 
electric rotary pump which is open for free passage in the mixed solution room of a pump 1 8 from the 
above-mentioned water tank 1 7 and the methanol tank 1 6, respectively is controlled so that the 
concentration of the methanol water solution supplied to the methanol pole 1 2 turns into predetermined 
concentration. 

[0019] From said methanol tank 16, piping for supplying a methanol directly is further given to the air 
chamber 15, and by opening a bulb 19 at the time of starting of a liquid fuel cell, a methanol becomes 
fog-like and is supplied to an air chamber 1 5 with airstream. Therefore, since a methanol burns directly 
in an air pole 13, the exothermic reaction of said formula (3) occurs and a liquid fuel cell reaches 
predetermined temperature, for example, 50-60 degrees C. At this time, a bulb 19 is closed and it usually 
operates as a liquid fuel cell. 

[0020] The above-mentioned bulb 19 is also constituted by the electric rotary pump, and it is made to 
function as a closing motion bulb by controlling the actuation and un-operating. In addition, control of th 
methanol amount of supply at the time of starting is performed by controlling by the timer the time 
amount which energizes the above-mentioned pump from the time of starting. In this case, the 
temperature sensor which is not illustrated detects the ambient temperature of the eel of an electrolyte 
1 1 or a fuel cell, and you may make it change the time amount which operates this pump based on this 
detection temperature. In addition, in this example 1. although the methanol is supplied to the air pole 15 
through a bulb 19 from the methanol tank 16, a methanol may be supplied through a bulb 19 from the 
mixed solution room of a pump 18. 

[0021] Thus, in addition to the configuration of the conventional liquid fuel cell, the liquid fuel cell of this 
example 1 is only what laid piping from the methanol tank 16 to the air chamber 15 side, and the 
configuration is very simple. 
[0022] 

[Example 2] The liquid fuel cell of this example 2 is explained based on a drawing. Drawing 3 is the 
conceptual diagram of the liquid fuel cell of this example 2. in the liquid fuel cell in an example 1 . adds 
piping to an electrolyte 21 further from the methanol tank 26, and supplies a methanol to an electrolyte 
21. Other configurations are the same as an example 1. 

[0023] Open a bulb 30, supply a methanol to an electrolyte 21, direct combustion of the methanol in an 
air pole 23 is made to perform, and predetermined temperature is made to carry out the temperature up 
of the liquid fuel cell for a short time at the same time it opens a bulb 29 to an air chamber 25 at the 
time of starting of this liquid fuel cell and supplies a methanol in the shape of a fog with air. As 
mentioned above, although the fuel cell of this invention explained what mainly used the methanol as a 
fuel, this invention is not limited to a methanol fuel cell, but can be applied to various liquid fuel cells. 
[0024] 

[Effect of the Invention] There is almost no energy loss which the temperature up at the time of starting 
takes, structure is easy and the good liquid fuel cell of the starting nature which carries out a 
temperature up for a short time can be offered. 



[Translation done.] 
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♦ NOTICES ♦ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Prayving^ n The conceptual diagram of the conventional methanol fuel cell is shown. 

[Drawing 2] The conceptual diagram of the methanol fuel cell of the example 1 of this invention is shown 

[DraMng 3] The conceptual diagram of the methanol fuel cell of the example 2 of this invention is shown 

[Drawing 4] Drawing showing the single eel engine performance of a methanol fuel cell. 
[Description of Notations] 

11 21 Electrolyte 

12 22 Methanol pole 

13 23 Air pole 

14 24 Combustion chamber 

15 25 Air chamber 

16 26 Methanol tank 

17 27 Water tank 

18 28 Pump 
19. 29, 30 Bulb 
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DRAWINGS 



[Drawing 1] 




~ CH>GaHiO 
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[Drawing 2] 




« tl « ft OiA/ciB*) 



[Translation done.] 



http://www4-ipdl.ncipi.go jp/cgi-bin/tran_web,cgi_eije 



2005/03/11 



(i9)B2js:H*jiip/f (jp) (12) & ^ !^ 1^ ^ ^ (A) (.iiMm-inm^m^n 

i^li¥5-307970 

Oa^^B ¥^5^(1993)11^198 

.(sDinta' mm^ frwsga*^ fi mmm^mm 

H 0 1 M 8/04 S 

L 



(2i)aj«»^ 


«f8l¥4-110937 


(7i)tb«iA 


591261509 










tt^^itj: * ;c • •) •t^-f• 




(22)a}iiB 


4 ^(1992) 4 ^30 a 




*]gli5WfflEi14*ffl 2Tei9#12^ 








(72)^?S# 












«Jt«^fflE^Ba 2TB19»12^ 










*^tt3^ ^ * X . «J -y— f-l'i- 








(72)^?B^ 












M-m>=fimmmm 2 tb i9»i2^ 


















(74)f^SA 







(54) i§&^<r>ii,m mfmmiii 



(57) [Sili^] 

cticjiy. ja«:«s;l^mjfti*tii$i=±tt:a>jas*<±# 




(2) 



1#Ba¥5-3 07 9 70 



[00 0 1] 

CHa OH + Ha O > C 

[0005] ^Ft>(c. :^^y—m2V%±Lfzm=Fe- 

3/202 + 6H* +6 e- - 

[0 0 0 7] 

HAIC, ffiS6 0'tei:2 5'Ct Lfcft^o^^'y— 

fco Ua. ««ja$2MH2 SO4 i:L, JS 

«*2MCH3 OHtLfc. H4A^^>^^•*^■i. J: * 
-tr;HtfiE-eJt«Lf=«^. (2 5t) -CO. 4V. 

24mA/cm2 T?&i,<D(cS* LT s eOt-eiiO. 4 
V, 5 9mA/cm2 tS3K!BJSA<ig:feL-C*S y , 

-CI* 6 o'te©a^lcJt'<r^|i«■)^^Ta)14teL*^»&+l■c 
[00 0 8] in*), fi;aT-(±mMlb^M^fSlE:A<®<m 

fcift©aea«i=jit-**-cic(ii^ra*<ANAx y , jguit 

[00 0 9] C0)J:3'5:BgS(cS*jl!i-r*fcaC)l-, 

Ty--ca5*«-v?>^ i&»mmftmizitfSi\z-'9^niia 



[0 0 0 2] 

Tiis^nt Lxj^iiy -)vt:mm i^tzWi-^omifmnn 

S-Cfc€.>$'y-7U«i2i:, iEliT'fei>ffiaS3A«SO 

(ci^laJLrL^s. ■ta»4'y-;uffi2<7>«liii, i&mm 
4i:^fo-c*>y. 7k5»>^7 8S0:>$/— ^i/^i^-? 7A^ 
t> fiff ^(OjgS iciasjl^ * ttfcTk i: > y f> 35: i. 
lSi^A<7K>3<'9(cj:y««&$*t-CL^S. ^maa 

[00 03] >$y— ;i.ffi2-c, j^-Siy— ^u-TkJl^j^ 
jat)!)<»<S^F+trmsi**;^co2 . *m-f:l->H+ . 
e- ic^cS, zHHt^A-c^itli'^a)^ (1) 

[0004] 
[<bi] 

^iC-C5^-ti-lS25?0!)iC (2) (O J: 5 Ic^fe-S, 
[O O 06] 
[<b2] 

^ 3Hi O ^ (2) 

TL^*. «#<Ogt«ftLr, ffllAli. <#M¥1-1 8 7 

[0010] LA^L'S*^^), C4xC>0):&iC-C(i/^<y7-'J 
-■ V^Stftt—Ji ^#»0-r-5)f=A3gS±«:A<:^S<b-r-5C 

tA?>. c*te,a)M«irofc«)irsis*<ls«HbLfcy. * 
[0 0 1 1 1 

-r * *4 « jte t -r s t <o -c fe * . 

[0 0 1 2] jSi|G(«jl!i(Diei&B$lc£lx-CIE«l=d^jl(Dje 



(3) 



ItlHT 5-307970 



CHa 0H+ 3/20j -^COs +Hf 

[00 14] 

CHs OH+H2 0 > CO. 

[0 0 16] ^tz. S^Sl 3|CfclNT(*, 3im«(Cj: 

stai 3^csJaLfc*fil'f;J->tiEfta^fl^^ll^^L 

TSi»-r-5Ctl=J:yi^i!jUfc«^-lcJ:y?)?05SC (2) 

3/20* +6H^ +6 e" 

[00 1 8] >5«y'-;HSl 2. SStSi 3. 

— iu^i 2t. mmvsb^^^m-i 3A<5t^lc^^r6lLT 

Jl*;h.r*jy, c<7)miJi7K>::f<Df^Iii, l^f^a*«iJtti-r 
^ztiz^i)^ g8Bfl/^V^:?i:Lr^fiE$-^i•rl^^. j'^' 
y-;uffii 2<o**x««gs<owffiiijs«Mi 4<t'5:or 

^r*"! 8<Df1EKllcJ:y>^^y-;^7Kj§js©^^E^A<tt^s$ 

|g^L3&L>3!{K^iior, f?U^7K>3^1 8a);1^?gjaM 
(=Mor<-5, "frLX. iUffil 2(c^t&^F*t'5 

> y -;U7K?SjSa)igSJ!)<RlT^©jSS(;35:-S cfc olz. ± 
15* ^iv-? 1 7&i/j<$iy— yu^iix'j? 1 6A'>c,7K>:^i 

8 (D;i^j§ja[aic-t*i^4x3sai-r •5ai!l7H>^^*Jffl|■r 
•5. 

[O 0 1 9] BtFlE^^y — il^^'^i' 1 6A^^,li. ^^IZ 
^tlTilsy. ^«:j8Sm5t!!(Dei!)B#l=/\*;u:?1 9A<MA^ 

^ y -jitmmmm^^^cox. miss (3) (o^m 

[0O2 0] ±ia/^;U3?1 9 4,«167K>3f(Cj:y«l5e$ 

*iT«y, -tajf^K, iff^i!i^«ijffli-r-5ci:(cj:yiaiB 
fi^mmmoimmit. •5»-<v(=j:or. el!l^3!l^c,±l^;K 
*o ca>«^, HSLfti^;affi-ir>-y-j=j;ya«ai i 



[00 13] 

[<b3] 

0+726.5 Kj/mol Se;(3) 

(1) (DSfC^^-r*. 
[0 0 1 5] 

[<b4] 

+ +6 e- (1) 

[0 0 17] 

[<b5] 



^ (2) 



> 3Hj O 

;u^>^'i 6*^t)/<;^:?1 9^^Lr, ^sai 3(o 

[002 1] C<DJ:a(=, *SI1£«1 1 <Z)j«ftB«^4«j&li 

y. ^•ro«fiKi*fll«)r-»::^juj5:*<D-efc*, 

[0 0 2 2] 

[Slt&«)|2] :«:9l«6«(l2(Oift««!SI4a%$BliSlcSc}lx 

xtk^t^. @ 3 (4;^9^«5^ 2 oimmmfmoim.-^^ 
y — ;u^» >^ 2 6 *^ t> $ f>i~««H 2 1 '^ie^* f^Jn l 

T, y^«>'-;U*m«»2 1 ^ttj&Lfc=t(D-Cfc-5o 

[0 0 2 3] C<7);•ai*18«*4m^t!la)e»J^lc^JL^r(4, s 
aM2 5ic/^;i.:?2 9^Ba#y ^y-;u$ffi§lt#tlcS 
ttf=tt«e-r-5fci^^i=. /^;u:?3 o^BB#j'^'>'--»u* 
«fSS2 1 '-vfltiSLT. smS2 3-e(D>^y— ;KDit 

Jil±, *«IW<Cj|8J|4«jl!2li. ^Kzijmh 

m jfe (c® ffl tf -5 1 (O-C * -5. 
[0 0 2 4] 

[iasa>figm3&:i%^] 

[B 1 ] y-^ufts^mjiiKoa^H^g^-r. 

[19 2 ] *f6Wa>l6ifi«iJ 1 <D j« 5» y ->HI!8«mjl!!<0«* 
[B3] :«:ie^<7)|gii^2<D>^y— ;i/^«4a,th(Z>«[^ 
[H 4 ] > ^ y -;i.«J|^ajfi<D»-biUttfi6$g^-rHo 



(4) 



^mW- 5-307970 



11,21 
12,22 
13,23 
1 4, 24 



mnm 



15,25 
16,26 
17,27 
18,28 
19, 2 9, 3 0 



[Bi ] 




[g|2] 




[03] 



[04] 




70 



